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Consideration of the Clearance According to the Wire Electrical Discharge Machining Conditions
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Abstract

Wire electrical discharge machining (WEDM) is one
of the unconventional machining processes, which is
utilizing electrical energy to remove work-piece. In
recent years WEDM used widely in die-sinking industry
because WEDM can machine any hard materials if only
it has conductivity and can machine accurately to the
complex geometry, for fine wire is used in WEDM for
the tool electrode. However WEDM is non-contact
machining process, which is utilizing discharge
phenomena occurring between two electrodes, the size of
the machined part is larger than that of the tool electrode
size. It is called discharge gap or clearance the difference
size between the tool electrode and the machined part in
WEDM.

By the experiment clearances according to the
machining condition was investigated.
Key words: WEDM (Wire Electrical Discharge
Machining), Clearance, machining condition
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Table 1. Condition table of pulse on time

I>=16 I <= 15
No 1, | No T, No T,
0 100ns 0 0.5 us 10 | 0.5us
1 200 1 1.0 11 1.0
2 300 2 15 12 1.5
3 400 3 2.0 13 2.0
4 500 4 2.5 14 2.5
5 600 5 3.0 15 3.0
6 700 6 3.5 16 3.5
7 800 7 4.0 17 4.0
8 900 8 45 18 4.5
9 1us 9 5.0 19 5.0
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Table 2. Condition table pulse off time
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Table 3. Condition table peak current

L AFA) I, AT
1 0.8 9 72

2 1.6 10 8.0

3 2.4 11 3.8

4 32 12 9.6

5 4.0 13 10.4
6 438 14 11.2
7 56 15 12

8 6.4

BzAYNE HPE L7t 16°140A 15 ol
ol Tz

AR Bt 2 7%
N L >=16dW

T

B L <=1590

H: ZHYI2E d9d

£ e

L TAYFRE A9ATh HE FATbFOIAE
FAY A494 9o BF 0oz AU
BAAE 7Hgo] oFIRE Fae B2l
239 o3 238
gut 2 A9t B 4R0) 48R %

—106-

No T, No T, No T P: A}"g'q Z] %}‘%‘_—C}

0 1.0 11 6.0 22 16.0

1 1.0 12 6.5 23 17.0

9 15 13 70 24 18.0 Table 4. Condition table of auxiliary power supply
3 2.0 14 8.0 25 ]19.0 H P JAE
4 2.5 15 9.0 26 20.0 0 100ns
5 3.0 16 10.0 27 [21.0 1 200
6 3.5 17 11.0 28 (220 2 300

7 4.0 18 12.0 29 (230 3 400

8 4.5 19 13.0 30 | 240 4 500
9 5.0 20 14.0 31 |25.0

10 5.5 21 15.0
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Fig.1 Distance between electrode and work-piece

according to the SV

Table 5. Condition table of MA

I,<=15 1.>=16
M A off W& M A off time
X6 0 4 us
1 X7 1 5
2 X8 2 6
3 X9 3 7
4 x11 4 8
5 x13 5 9
6 x16 6 10
7 x21 7 15
8 x32 8 20
9 x64 9 25
A& FEE
0 0 {A&qd | 0 0.5 s
1 1 1.5
2 2 25
3 3 3.5
4 4 45
5 5 55
6 6 6.5
7 7 15
8 8 8.5
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Table 6. Condition table of main power supply voltage

v a1
0 60V
1 80V
2 100V
3 270V
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Table 7. Condition table of servo reference speed

SF o]%4 % mm/min
40.0
30.0
20.0
15.0
10.0
75
5.0
4.0
3.0
2.0
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Table 8 Experimental condition of WEDM

Nolv [ | L |HP|MA[SV[V[SF| C
1 ]3] 7[10]001]17 02030400
2 |5 11 (1000117 {02 [03]04 00
3 [ 7 {14110 (00117 (0203 (04|00
4 {9 116 [10001]17 [ 02 [03 |04 00
513 7 |14/001]17 |02 [03 [04]00
6 | 5 11|14 (00117 {02 [03 |04 |00
7 1 7 |14 14 [001] 17 [02 | 03 | 04 | 00
8 | 9 16|14 ]001] 17 | 0203 | 0400
9 |3 [ 7 |16]001] 170203 |04 00
10 | 5 [ 11 | 161001 17 | 02|03 | 04 | 00
117 [14 16001 17 [02 |03 | 04 ]| 00
129 [16 16 (001 17 {02 |03 [ 04 | a0
133 [ 7 [ 17001} 17 |02 03|04 |00
14 5 1117 [001] 17 [02 03 04 |00
157 |14 [17]001[17 [02 [ 03 |04 | 00
16 | 9 |16 | 17 [001[ 17 [02 [03 ] 04 | 00
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Table 9 Experimental results of clearance according

to the various machining conditions

No T, (us) T, (us) I(A) Cyp
1 2 4 10 135
2 3 6 10 15
3 4 8 10 20
4 5 10 10
5 2 4 14 175
6 3 6 14 1 195
7 4 8 14 215
3 5 10 14
9 0.4 4 16 335
10 0.6 6 16 40
11 0.8 3 16 49
2] 1 10 16
13 0.4 4 17 35
| 14 0.6 6 17 50
[ 15 0.8 8 17 525
[ 16 1 10 17

Fig.3 Machined results with peak current 8A and various

pulse on-time

Fig.4 Machined results with peak current 11.2A and

various pulse on-time

Fig.5 Machined results with peak current 350A and

various pulse on-time
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Fig.6 Machined results with peak current 500A and

various pulse on-time

Table 10 Error analysis between estimated clearance and

real clearance.

ME b 7, |Cip{Th){Cys(Re)| Error

HE| (A) {us) {m) (zm) (m)
1 8 2 16.01 13.5 2.51
2 8 3 18.39 15 3.39
3 8 4 20.29 20 0.29
5 11.2 2 18.24 17.5 0.74
6 11.2 3 20.95 19.5 1.45
7 11.2 4 23.11 21.5 1.61
10} 350 0.4 j39.81| 33.5 | 6.34
11 350 0.6 |45.77 40 5.77
12§ 350 0.8 | 50.50 49 1.50
13| 500 0.4 |45.74 35 10.74
14 ] 500 0.6 |52.55 50 2.55
151 500 0.8 |57.98| 52.5 | 5.48
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